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ooZnJ^of a common mode vol^ge even when the^powe^ 
supply voltage of a buffer type amplifier .s set to a further low 

SOLUTION: This device is provided with a common mode 
vStege detecting circuit 15 for detecting the comrnon mode 
voltage of an AC cable way as a common mode voltage 
compensating circuit, a common mode transformer CTl 
Sped wit^ wirings W1. W2. and W3 serially '^^^ ' 

u \f AP rable wav and a w r ng 4 magnetically engaged 
S^^osl ^iSn^^^^^^^^ fi'ter 13 for operating ™ing 

^common mode voltage from the common "^°Je vo^^e 
L+»,«tlnff circuit 15 through a complementary buffer amplifier 
J?^ld^^mpIementa^ buffer amplrfier AP2 for operating by 

Zi^n^ the output of the low P-^^'^^l^^^^^^^ 
difference of the complementary buffer amplifiers API and akz 

is applied to the wiring W4. 
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JP 2000-201044A [CLAIMS] 
♦ NOTICES* ^ 

2 Shows the word which can not be translated 
3'.In the drawings, any words are not translated. 




[gS'l^connnonWe-voltagedetection 

StlrSt ng current cable run which connects powerjppl^^^^^ above-mentioned altematmg 

consists of the 2nd coil r^^^^^'r^'j^^t^t^^^^ group of these 1st, The low pass 

Ttment cable run by the 1st coil group ^^'^f "^o^^^ ^^^u 
S which inputs the common mode voltage J^^.f^vtoTflie 2nd buffer means which inputs the 

mentioned alternating current cable nuL ^^-^ ^^^i changes the altematmg 

rciaim 21 It is what controls the common mode f^^^^ jener conversion means, changes toe 

SeTt power from AC power supply into ^^^'^"^^XZ IT^^^^^^^^ current power with the 2nd 
SS^cLent power from the conversion '"^^^ "^^^^^^^e^^^^^ detection means to detect the 
Se^ion means, and is supplioi.to a f^^f comiects the conversion means 

common mode voltage generated m the ^^^^^f .'^^^"^'^^^^^ consists of the 2nd coU ^agneticaUy 
Sd load of the above 2nd, The ^or^X^^l^^^SZkT^o poles of the direct-current cable run wh^ch 
Smbined with the 1st coil group u^erted in the s^^Km me P ^ .^.^ ^oil group of th^e 

SZects the conversion means of the above 1st, ^^^^^^^^^ t^e above-mentioned common-mode- 
iT^e low pass fUter which inputs the common mode ^jl^^S^ ^ having the 2nd buffer means 

SJ^SS means thxoughthe istbuf^^^^^^ 

sfes:ss^irs^^^ 

direct current power from the '^^^^f "J^.f ^^^^^ means and load of the above 2nd The 
conversion means, and is supplied to a o^^ J^^^^e-mentioned compensation common mode cuiTe« 
difference of the common mode current *he alwve men ^^^^^ ^ ^^j^^g^t by the coU 

is magnetically combined with each P*^«« f^*l*Sl 2nd coil which passes a compensation 
L the 2nd coU of the 1st coil group ^^^^^J^^^^'^'S^^^^ alternating current 

Smmon mode current, and the above 1st, ^^rcfSs Sthe 3rtl coil to detect, a current amphfication 

*uS means, the 2nd coil, .nd a "^'T^'^^Z^^ inlo the above-menttoned 

:X^Trr2"teSo„«l ^^<r^^^ ^ „e circuit which changes the al.ema.mS 
riato 41 It is »ha. conlrols common •^'"'^S^amth the 1st conversion means, chang^ fte 
now ftom AC power supply into *'ect pow^ with the 2nd 

rS^^nt power fiom -"--"^^llttnTo^ -"-"^ ~" 

conversion means, and B supplied to a load. Ihec . «,™uF^4.ipdl.ncipi.... 4/11/2005 

b^,/w,™4.ipdUcipi.go.ip/cgi4*..m^w.t-egL^e'-k'''«*^"^''-^"'™ 
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^ll^k lu, ^^«,i^^with the 1 St coil group inserted 

.hichdetectsthecoJimodecujentw^hU^ 

I the serial on the two ^^'^'f f^J^ oS it^^^^^^^^ ^ 'T^t J^^hove 

and the 2nd converter, and the coil g^'^^P the current of the 2nd coil of the above 

^nt cable run, It has a ^^-^-^^ej^P^fi'S'" ^^^^^^^ above-mentioned current amphficaUon 
and a coupling means to connect the end f ^S^^""^^^^^ .u^ common mode current m the above- 
Se^s The common-mode-noise restramt ^1"'=^^^^'"^°^^^^^^^ current amphficaUon 

Sned direct-current -ble nm by ^^b^^^^ ^eans and a cmr^^ 

=^:armrr":^^^^^^^^ 

Se run from the above-mentioned g«>«^d;jg P^,^^" _,^ted in the circuit which changes the alternating 
fciaL 51 It is what controls the common mode f^^f « Seneratai m^ conversion means, changes the 
£S liwer from AC power ^-PPl^. ^^^^^SXT^sTS^^^^^ current power wiA the 2nd 
direct current power from the conversion °* °^de-voltage detection means to detect the 
toZ^lor. means, and is suppli«i.to a .^^^^^;rca^^^^^ comiects the conversion meam 

common mode voltage generated m the ^^^^^f^fomer which consists of the 2nd coil magneticaUy 
^Tload of the above 2nd, The 1st common .*^S^t cable run by the 1st coil group 
^mSned with each phase of the above-mentioned alt«na^^^^ ^ode 
SseS in the serial, and the coil group of ^^ese 1 st. The to^^^^^^ 1^ buffer means, 

voS^from the above-mentioned «>°^°'^-°^^-S « ^^^^^ of the above-mentioned low pass 
operates. Andby having the 2nd buff^m^ wj^ch^^^^ ^^^^^ ^^^^ *L^lh 

filter, and operates, and impressing the ^^^'^^^ compensation means to control the high 

buffer means to the 2nd coil of the above A ^'T'^J^^^l^^^^^ritioncd alternating current cable run, 
frequency component of the common '«<^V°l^X^bove^^^ti^ed compensation common mode current 
S^?ference of the common mode ^^ab^^^^^^^^^ current cable runby 

which it is magnetically combmed wrth each phase of ^^^al, the 4th coil which passes a 

Se coil group and the 4th coil of the 3rd coil group ins^ed m t ^ above-mentioned 
Si^peSoS common mode current, and tt^/^^^^^J^,^^^;,^'^^^^^ of the 5th coil to detect, a 
Xmating current cable run The 2nd common "^f ^ ^he above. And it has a couplmg means 

ciSSfalplification means to ^S/^-^^^^^^e supplying the directj.u.ent cable 

to connect the end and groundmg P^^^^ °!*™-uo^^^^^ and the 2nd conversion means through tbe 
mn which connects the conversion means of ^ ^^^^^^ ''^^^ means from the above-mentioned 

mentioned coupling means, the ««^{^tmSn^SiU amplification means into the above- 

Apparatus which shares both magnetic circuit. ^^^^^ ^^^^ changes the altematmg 

raaim 61 It is what controls the common niode f o^^^^ 8^^^ 1st conversion means, changes tije 

S"t power from AC power -P^^ ^^^^^^^^.^tlK^^^ T^e 
Hirpct current power from the conversion me^is oi voltaee detection means to detect the 

J^SeS^n means, and is supplied to a load. ^ ;;o«^?^;7^tte^^^^^ comiects the conversion me^ 
coSn mode voltage generated m the ^l^ematrng curre^^^^^ ^^^^ 2nd coil ^agnetically 

^Tload of the above 2nd. The 1st '^o^^^^f " ^^^^XTwo poles of the direct-current cable run which 
Smbined with the 1st coil group u^erted in die s^^aUn toe P ^^^^ the coil group of these 
connects the conversion means of the above 1st, ttie 2iia c^^^^ above-mentioned common-mode- 
1 low pass filter which inputs the common J?^^^^^^^^^ by having the 2nd buffer means 
loltage d^ecJion means through the 1st ^^.^^^ ."^^^'^^^^^ and hnpressing the output 

whkh inputs the output of the above-mentioi^d low pass^^^^^^^^ P 2nd coil of the above A 

Serence of the buffer means of the above 1st and Ae ^^^^^ component of the common mode 

Smnon-mode-voltage co-P--j!- '^-^^^^^^^^ cable -n. The 2n^^^^ 

voltage in the above-mentioned *J^^t-cuiTent caoie ^^^^^^ urgent which it 

common mode transformer which consists «f ™^ serial on the two poles of the above- 

U m^etically combined with the 3rd coil group i^^rted in me se ^ed in the above-menUoned 

L'StoL-current cable run, -^^^llSmeS^I^S^^^^^ current of the 4th coil of the 

http://www4.i^l.ncipi.^^^^^^^^^^ 
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location by the side of a load thwugh the ^e run, and the 3rd coil insertion pomt 

'"cans from the above 1st of the '^'''-^'.^^^^^^Z^ which was equipped with a 
from the above-mentioned grounding t»'»' ^^'^ "^„on mode current in the above-menttoned 

capacitor. , ^ „ „nH^ noi^ aenerated in the circuit which changes the alternating 

[Claim 8] It is what controls the <=«7"°° ^f^.^^^^^^^^ the 1st conversion means, changes tihe 
current power fiom AC power '^^^^'^^^^'''^^l^Z i^into alternating current power with the 2nd 
direct current power from the ^^^^^^^^^^^^^ and 2nd capacitors comiected by makmg it a 
conversion means, and is supplied to ^Jfj^ .^^ SnTcabk run which comiects the convemon means of 
serial mutually among the two poles ^^^^^ node and grounding point of both the 

the above 1st, and the 2nd conversion "^^^^^^'^ ^^^^"^^2^^^^ controlled the high frequency 
above-mentioned capadtors The common-mode-nm^^^^ 

a common-mode-noise restraint given in f ^^^r of 7 complementary-type buffer 
restraint given in either 7 or 9. 



[Translation done.] 



,«p./„w„4.ipalncipi,go.ip/egi.bi.Ar.^web_cgL*«^A«^^^ 
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♦NOTICES* 

2 **** shows the word which can not be translated. 
3'.In the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[DetaUed Description of the Invention] 

Pofthe— Hhis.^^^^^^^^ 

S^l^S'S^r^e^S^^^ 
PUofthePriorArt]^^™P^ 

;:r^d it sets to drawing. The voltage ^^^^^J^,^^ J^^ge^ircuit 7, the direct-current capacitor 
^hasUircuit network power 1. siXw^^^ an output cable and 5 a three-P^" 

Cl for smooth, and an inverter circuit 8, The f ^t smKw^ common-mode-voltage compensatmg 

ciSt motor and 6 perform a grounding pomt and 9radwtesJ 3U / suspension impedances, 

cSt ^d 4 ] heat in the above-mentioned :'°l^f„^yP!„^^f ^e^^^ 14 is the frame of the above- 
Sey are mainly equivalent to Jhe capacitor ofsu^^^ grounding point 6. By the 

mentioned three-phase-circuit motor 5, ^d co^^ted to tn ^ ^^^^^^ direct current 

Slid state switch controlled by pulse widtii "^^^^^^^^^'if^Jder to prevent the risk of electrification, the 
Suage into the alternating voltage of a tlu-ee P^^^^ ^^"^^^^^^ three-phase-circuit motor 5 ^e connec^ 
abovlmentioned voltage type i^^'^'^^' ^ and the ab^^^^ 1 30, C10-C16 

to the grounding point 6. In the ^^X^a transistor, 31 and 32 have DC power 

are a capacitor and a common mo<^^^^^^^ ^^^is^^e R2 and a capacitor C16 

supply, and, as tor l lu-i i:), v^^-^ 

SPe^tTeSS^pitwhicht^^ 

votele SWing 15 is the wave form chart ^^^ow^ng the one se^^^^ ^ ^ of 

SLTfc^W) of PWM, and the tnc^f^jnUal d^^^ ^^^^^^ 2 f t^l'^o 

U phase voltage whose (a) is the output ^olta^of^te a^ve^^^^^ of V phase voltage and (c to be to 

similarly the waves of W phase voltage^d sm^^y m^^^^ ^^^^ ^ 8 

drawinelS according to the command of the electncai poiem j^^cal potential difference Vd 

SKiput occurs'in drawmg. T^^-a^jtuf^^^^^^ „,od^ voltage vO which *e 
between the above-mentioned capacitors ^^^^^^ the above-mentioned pulseon the other 

potential-difference step size serves as (1/3) Vd. 

^=(vU+vV+vW)/3 (1) imnedance with the grounding point [ m / the generation 

to drlwing 16 , when 200 considers as a suspension mpedance wim i gr ^^^^ ^^^^ ^^^^ 

of feabove-mentioned common m^^^^^^ 
L above-mentioned voltage type "^^^^'^^^^J 6 f e ^^^^^^^ ^ 3^^p,„sio„ i^npedance with the 

shown in drawingil (d) by the generat on ^ource 200 mu D p ^ ^ Therefore, the 

grounding point 6 of the output ^^de f Ae above-men^^^^^ ^^^^^^ te the 

4/11/2005 
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ij^B . ^HP„^/| the above-mentioned heat 

unpedance Z3 whichUfs between the above-m^tumedjn^^^^^^ above-mentioned ou^ut 

vSe compen^^^ circuit 30 is obtained W capacU^^^^^ 10 ana .^^^^^^^.^^ ^.r. W 

"a^plSe^/S'landAKconstimted^ 

above-mentioned high-pass filters and .^^ difference is supphed Jf^f ^^^^^ 

mentioned common mode transformer CT 5-. AjV^'^l™ by DC power supphes 31 and 32. With tne 

mSoS complementary-type buffer amplifier^ ^^^f ^ ^^l, the above-mentioned con^on- 

30 can control the common mode current which t w for example, an Institute 

'c!l«,»<Suy. U \-„'°^^'a^;,^ili""orlc power »u«e . are co^rolleO. 
E£Z,.irsL.y.e.veo^^PS--^^^^^^^ 

die high frequency component Of common mode vo g ^^^^^^^^ 
http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgLejie 
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fttTtewl 19 R> 9 1 20, and (o)) »«.<^.'°"™°" Vd f the dir«-cment capacitor CI of a 

is Uluaiated by previous *»™f ^„-S'<^?5i?ect cmrent voltage Vd. Each of the step height of other 

Totog. possible for '^^fSV^toi'S,^ "«»^' =^ 

mmsmmi 

ahove-rr.entionedtnmsrao^TOy^^^^ 

SfferLce, a common mode current is ^^^^f^^^^T Cugh natural, if these two approaches 

Moreover, the conventional equipment shown m d3a„_g— ^^^^^^ 
http://www4ipdl.ncipi.goop/cgi-bin/tran_web_cgi.eije 
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A TwBhre the transformer needed to be 

input side of an imertlS order to detect <'"'^^''^^^^^,My. and when it eonsid»ed 

^Z, ^bk that COS., weight, and the volurne be^e ^ [ .opacity value 

(0014) Moreover, it sets to 'l>«f°°™™^5'7P^'^f ™™e^^^ value of the capacitors CIS 

rST^:^l~.S'^«'^.Se%f*^-P-en^^^ 

amplifier. . , . ^^.^ j«„,«cnr effect of the high frequency component further. 

[0016] Moreover, it aims at heightemng ^^^sor eff^t o^m^ J ^^^u.^ion location of the 

sbssrco:j;^on&utr»^^^^^^ 

^forSolvingthePrt^letulThe— ^^^^^^ 

S mgnetically combined with ^1'*^°!^'^^^^^^ Biter which inputs the common 
. coil group msertedm the serial, and the CO J group of m^^^^ 

mod? voltage Iron the '^'^''''^'^^^^^"S. mputs the output of the Aove-menf o,«d 

ti^srJ^a^reis^tr^^SHx^^^^^^ 
==n;'=d^=Sri 

supply into direct current P^^er v^ith the 1 st c^vers^^^ s 2nd conversion means, and is 

convmion means of the above 1 ^^^"^"^^tirm^^^^ detect the common mode voltage generated 
supplied to a load. A -^^^^^.^^SnS S inversion means and load of the above 2nd, The 

in the alternating current cable run ^^^^^^^^^^^^f^^'^'^.oTm^^^ combined with the 1st coil group 
common mode transformer which f ^^^^/^ J^^^^^ nm which comiects the conversion means of 
inserted in the serial on the two poles of ^« '^^d th^oU Lup of these 1st, The low pass filter which 

the above 1st, and the 2nd «<'f^«r^J"J!^^^t^^^^ T^', t nf 

inputs the common mode voltage from the ^Jove menttone^^^ ^^.^^ ^^^^ ^^^tp^t of 

frv^miSrjll^^&reJ^ 

"c^r.i^rvS^^rh.-^-S'^^^^ 

is controlled. restraint concerning this invention It is what controls the 

[0019] Moreover, the coirmion-mode-noise resttmnt c^^^^ the alternating current power from AC power 
L Jon mode noise generated m the cm.m ^h^ch ch^ges^e aUe^ ^^^^ ^^^^^^ 
supply into direct current power with the 1st <;0!^^f/^°°"J^^ ^,1^^ 2nd conversion means, and is 
SvCTsion means of the above 1st mto cm«nt p^^^^^ difference of the common mode 

Sed to a load. The conversion means and load of the ^^o^^^J^f ^j^j^^ it is magnetically combined 
Sent and the above-mentioned group and the 2nd coil of the 1st 

with each phase of the altematjng ct««it^^^^^^^ „,de current, ^d the 

coil group inserted in the serial, the 2nd coil ^ujrgnt cable run The common mode 

Sv?lsE and are generated m the abo^^^^^^^ 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eiie 
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Sve 1st. and the 2nd conversion means ttoM^ ** b/„aku.g the output of the abov^ 

menUonedcunentanipllflcationmeansmlome^ 

SILwn mode euitent in the °Sne this invention It is what oonltols to 

fSl Moteover. the ^^''.fS^SheSSSf alternating cmtent power ftom AC p°>r^ 
'common mode noise generated m the CiTCUtt .Ganges the direct current pow« ftom 

suoDlv into direct current power with the 1st «»"™s ° with the 2nd conversion means, and is 

ZvasTon means of the above Is. Ss of the 2nd coil which detects Jhe eojion 

amlied to a load. The common mode , , ^ g^up inserted in the senal on the two 

S turrent which it is magnetically 5°"°''™^ la if the above, and the 2nd converter, 

Zes of die direct-current cable run which ™"»^'f *^ '*f°S direct-current cable run. It has a 
Kd to coil group of tese 1st, and is generated "Xf to above, and a coupling means to 

^ SlplfficaUon means to '^'f^^'^^^'ZH^^ Sf.lplifica.ion means, fy supplymg to 
^ect to end and grounding ^X'^^^o to location by to side of a i"^:^"^ 

ourout of to above-mentioned curreiit ™P'*f ™°,S:,,i„, ^eans ftom to coil insertion pomt of the 
Sc-Lntioned coupling "-^^^^^.TaSS ftom to abovc-men.ioned groundmg pom., to 

•cSs::i:'mr<^-srrvS^r^.;«.^^ 

SoSoi^^-t'tS^M^^^^^^ 

ss'id-^r^f^LStcTc^-^S^^ 

:jretrir^t2nr^vS^S,--:^^^^^ 

SSrted in the serial on the two po es ^^^'^'^y ^oup of these 1st, The low pass filter winch 

Se above 1 st, and the 2nd Tiirio^tS^tio^^^^ common-mode-voltage detection means 
inputs the common mode voltage from the above me ^^^^^^ 

http://www4Apdl.ncipi.goop/cgi-bWtraiuweb_cguejje 
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^ompetation means to control the hif fr^S^^Xrc^k n^X 2nd common mode transformer 
mentioned direct-current cable run and an . n^agnetically combmed 

S consists of the 4th coil which jietects^^S^^X^^^^^^ ^^^l 
with the 3rd coil group inserted m the ^J^^^^^^ direct-current cable run. It has 

L. and the coil group of these 3rd, is gene^ed m the above ^^^^^ ^ ^^^^^^^ 

a cment amplification means to ^f^^J^.^^^J"^'^"^^^^^ amplification means. By supplying tiie 

comiect the end and groundmg pomt ^f^^^^^^^^^'^^'lo the location by the side of a load through the 
output of the above-mentioned current ^P5'?HimS)n means from the above 1st of the above- 

apparatus which shares both magnetic circuit frequency component of the common mode 

[00231 Moreover, a high ^^^^ capacitor by the common-mode-noise 

current in a direct-current cable run by J^^. ^eL. as for a low frequency regioi^. 

restraint concerning this invention »fterceptii^ ttet coup^^^ ^^^^ controls the 

m0241 Moreover, the common-mode-noise res^rnt concoiimg ^ j from AC power 
omlSen^isegeneratedinthe^w^^^ 

supply into direct current power with the 1st ' ^ith the 2nd conversion means, and is 

convLion means of the above 1st mto Jf^^^^^t^^lSed by making it a serial mutually among the 

than as the secondary filter. . concerning this invention constitutes that buffer means 

cable run. ^ k ^^rl on 

[Sdiment of the Inventionl m ges^t ^ i^^^r r^I^^!::^ 

SSg below gestalt 1. of operation. Drmmtl ^^^^'^vSC id newly pictures the part equivalent to 
^rS^on-ml>de-voltage compensation mea^^^^^^ as that of the 

?0 of conventional example is omitted. 13 is a low pass filter, 

conventional example except the part shown m ' ^,X7aP1 as 1 st buffer means of a high input- 

wKStorsTl'andT2,compl^t^-^J;;^ 3^^^^ 

impedance low-power output mipedance is ''''^^^^^ detection means, the low pass filters 13, 

X'common-mode-voltage de^t^'^^^^^^nTsiroTcIpSors C4-C7 is given. Let the reference 
and the common mode transformers CTl ™j^°^!^^ent voltage of a voltage type inverter 2 (12ym the 
S of potential be the neutral pomt MP ^^^^^^ ^'St Tte '^^'^^^^ pomt Nff is 

aST^mentioned common-mode-vo tage for 2^^^^^^ hy the capacitors C2 and C3 

ob^ined by carrying out an electrical ^^^^^^f^^^^^f terminal P and the negative 
wiSSie same^pacity value <^^°^«^^;i^:?^er^^^^^^ 1st is comiected to die voltage source of 

terminal N Complementary-type buffer amplifier ^V^^J^; ^ . ^ The two above-mentioned 
S^^s^nVhe basis of the potential of the ^hove-menUoi^ed neuU^^^ 10 and 11 as a pressure- 

voSgTsLces are acquiredby the direct events to^^^^^ ofthe above 1st is comiected to 

means which consists of T four. . • i The above-mentioned common-mode-voltage detector 

[0028]Next.actuationisexplamedusmgdmmngA. me 4/11/2005 
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(vU+vV+vW) 

=k*(vU+vV+vW)/3 =k*vO (2) 

It is expressed. , . , „i: rnncemine the above-mentioned coil W4 is v3 and 

r00291 Moreover, the electrical PO^ntial «iifference v5 conca^^ respectively about the input 

I4 Ci the output of complemeni^-^ bu^r a^^^^^^^ ^filJ^e ab've 2nd^v5=v2-v4-v2.v3 (4) 
and output of complementary-type b,rffer ^plrfi^^ 01 n^^itipUed the electrical poteiitial 

[oU^This wave is what i. s^ 
ute!^lS.Moreover,itisfromv2*^^^^^^^^ 

It becomes. That is, an «le<^t"<^^l P^J^^f^^^ elitrical potential difference v6 is 

pass to the electrical potential d^ff^f J^.J^ie^ovyne ^^^^^^ ^^i^age type mverter 2 as 

Snpressed to each of the output voltage vU, vV vw 01 «^ 1. Therefore, ingredients, 

Smmonmode voltage by the above i^nuo^^^^^ 1 as usual m 

such as a RF ferrite core, are used for "^^^^^ vO, v6, and v7 shall be measured like 

order to simplify explanation here, ^Jf^^ncal potenti^^^^^^^^^ ^^.^^ 
drawingl by the common-mode-voltage m« 

[0031] Drawing 2 explams basic f ^^^jr]/^^^^^^^^ (d of the common mode voltage yO m tiie 
network. In drawing, an electncal potential difference ^ ^^^^^ ^^^^ ^^l^^ge [ ^ / 

three-phase-circuit motor 5 which generates Ca) by mverter c ^^^^ ^^^^^ ^^de 

(b) / lawingl 1 vl and the output ^^^^f^^J^^^^XS^^^^ as time amount. The wave 

voltaee vO before compensation, and compensation, usmg an . ^ few voltage 

ovSe common mode voltage vO of three P^^^^^^SeSffie^^^^ AP2, it is vl-v2 and 
Zps in the above 1 st and the 2nd ^^-P^^^S^^TeSt w^^^^^^ above-mentioned electrical potential 
v3**v4. In *awing 2 (c), it is shown that it ^^^^ prop^^ ^^^^^ potential 

difference v5 let the high-pass ^^^^^ P^^/^Xele^ compensation to the common mode voltage vO 
difference vl. By adding the common ^^^^^JJ.^^^^^ of the common mode voltage v7 

generated from the first, the electncal-pot«^t aW^^^^^ ^^^^^ ^^de voltage vO before 

generated by inverter actuation is ^^^^J J^^^s ^^^^ component of common mode voltage 

compensation, as shown m d^wmg^ (d) JhaUs^^^^^^^ ^3 i^^ention can 

is controlled sharply. Moreover the (^mmo^mo^^^ 

respond to various el«<^trical-potential-di^^^ -^^.^^ time of considering as a 

10032] The common-mode-voltage compensation acmaiionoy conventional example of 

S and these conditions when d«^ocp^- ^^^^^^ common mode voltage 

drawingX4 is shown m djswmg 3 • .^.tu^j^ the inverter circuit 8, the electncal potential 
vO in the three-phase-circuit motor 5 ^^^^ ^ener^^^^^^^^ ^^^^^ the common 

difference [ in / in (b) / ^mmgl v2 voltage v7 after compensation. In this 

property the case where the conventional hi^ijass hl^^^^^ common-mode-voltage compensation 
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[in/(a), and/in (b))ftircuitdiagramofd™U 

Lnd are defined by (v5=v2-v4). [ common mode voltage vO ] ^^^^f ffgn 1 as shown in 

, [ in / (a), and / in (b) / the circuit diagram of teu^v3 and (j) ^ shown by (a) 

common mode voltage vO Jit is ^^'^f^^^l^^^Zt^^ AtXs time, an electrical potential 
was the wave of the shape of a step of double sip 1 ^f^^^f^^.^ ^. ^^^^ (a), as shown in drawing 
difference v3 serves as a wave which l^V'^'^igirc^S^^^^^ rtave offee magnitude of 2. 

(b). Therefore, as f^^. /lectrica^^pote^^^^^ ^^^^ of relectrical 

Supposing the magmmde of supply voltage Vs is 1 liKe ffl^^S- ^ drawing (c), without 

pofential difference v3 will turn into a wave mU, whjch ^ p^ was ^^^^^^^^^ ^.^^e voltage 
being transmitted as it is. Therefore, as mentioned already, there is a^^^^ necessary to double 

cLiot be compensated completely. M-eov^. - -^er to --P^^^^^^ ^^^^^^^^ ^ransi^or T3 and T 

transistor T3 and the supply voltage value which ^P^^ transistor T3 and T four can be 
four must be made into twice, and c°st mcreas^^ O^^^^^ characteristic as a 

driven on a low electrical Potential difference, cost d^^^^^^^ P 
complementary-type^ff^^fi-l^b^^^^^ 

more posittve depressor effect .°f the lugh trequa^y^^^ difference v7 as common 

[0035] Thus, since the mclmation of the f the RF leak current which flows to the 

mode voltage wMch an --^^'^^^f'^^i wiXtheCarkable property as capacit^ce. And in 

:sr-rr?hrs?'^s^^^^^^ 

rpeii^r^»"o%r^^^^ 

pTMSressor effect of a common mode ciKrent can be enl^f^ m^^^^ ^^^^ 
{0036 to addition, although the f """^-'^^^^l^^^f e^^^ power 
current cable run between the voltage type •^^^J^': 2. ^^S^^e aW «pla^^^^^ it camiot be 
source 1, and the three-phase-circuit m^r 5^^^^^^^ 

^ss^rvrg^verrinT^^^^^^^^^ 

Ultage control in gestalt 2. of operation f temg^^^^J^^^^^^ measurement of the so-called 

equipments, such as an inverter, generate toward a a network. This is called 

and a voltage type mverter 2, common mode which includes a common- 

[0038] Drawings expresses typically the ^^^^^^J^^^^^. "^^7 jhe Laplace field is describing all 
mode-voltage compensating network an^J^g S^tance to which parallel connection of 

the notations described at ^mm&l • H«J' JTS Se imSance Z6 of the above LISN21 was earned 
the above-mentioned suspension mipedances Z1-Z3 ^^J'J^^^^^i^^o^^ above-mentioned suspension 
out. and Zcout expresses the -P^-'^f ^^^^^^^^^^ is expressed as a TLP. 

impedances Z4 and Z5 was earned o^^^/^J^f ^^^^^^^ the common mode voltage Vcm 

j^e:::™hfarol^s^^^^^^^ 

Vcm=(-Zcin/(Zcin+Zcout))*vO*TLP (7) 

^ . .. 4/11/2005 
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common-mode-voltage compensatogn^^ ^^^^ ^^^^ ^^^^^ compensation 

comt>ensating network 3 as the unitiea common muuc ywitag^ a* . t t \/ w nf the above- 

compensatmg network 3. bmce nmoduicuuu a^tu nmittpH The circuit of the common mode 

"'i' T^r^^t ™r.^l™^ «Uchde«c« to *ove-me„Uo„^ common 

m:S^^.XS:^J.l^^o«.ca^^^^ 

alternating current cable run between V, .^.^nd the above mentio^ P 

rwt^ar.'fof;r.^"^3r::^^HS^ 

turns. The above-mentioned common mode .Jj^^*' ^^e^ current Icl 

cment Icl and a current Ic2 according to the following formulas usmg a coil W6. 
Ic4=alpha*acl-Ic2)(8) 

. .. 4/11/2005 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eDe 



JP,2000-201044.A [DETAILED DESCRIPTION] Page lO of 14 

f^ySxl lUi^n^n^^^^^ Ic4 is further amplified by.the abo;e-mer.tior.ed source AP 3 of 
St controUurrent, and is outputted. The output current Ic3 of the above-mentioned source AP 3 of Ae 
c^em coZl current is as follows when beta is made into the current amphfication gam of transistors T5 

and T6. 

^^^ai^X^'^^^^ between the compensation common mode current Ic2 and the common mode current 

Ic3 is as follows. 

Ic2=((alpha*beta)/(1+ alpha*beta)) *Icl (11) 

wTa cuSnt Ic2 becomes more neSrly equal to a current Icl . Since the current Ic2 which flows throu^ 
Soyl^mS^cd^^c^or C8 will tU into the current Icpn which flows to a direct-current capacitor 
ct S wilTnSZw to a network power source, the common mode current Ic3 is conttoU^^T^ 
SnS Sgh frequency component of a common mode current which flows through the three-phase- 

Tm^liZ7ZyZl sets in the gestalt 3 of this operation. Since it considered as tiie configu^tion 
S^bTrSioToTtf^^ current equivalent to the current after compensation rather than the direct- 
™t^bk run wS^upplies a compLsation common mode current by equippmg the common mode 
SrSer CT 2 wTcoils W5 and W6 in spite of having been the location of the altematmg current cable 
JTlvSde of Xad The common mode transformer for common-mode-voltage coinpen^tion and the 
TnSon nSd: ^^s^omier for common mode current compensation can both m^f,- ^^^^^^ 

SSs=^C?lrco~^ 

::??srt^:r— lic^^in^^^ 

md flie above-meitioned common mode cuirait compensatnig netwo* can control tatber no.se generating 
S?vSe cLm^^ing network and the above-nentioned common mode curnmt compensatmg 



Sti In addition although the capacitor C8 which intercepts a low-frequency component and flows 

SS^mriiitt^^^^ 

Si Otre^gStenS united the common-mode-voltage compensating network ^d the common 
Sode cSrStfompe^ting network with gestalt 4. drawingjl of operation are shown^ln ^^mg' f « ^« 
^m^^S SJork whkh unified the common-mode-voltage compensatmg network and common mode 
cuS^^SSsS network as a common-mode-voltage common mode current compensation means 
SS^ghX r^onSlde-voltage detector 15 has estabUshed the common-mode-voltage compensatmg 
TafteSSing current cable run which is the output cable 4 as well as the previous example of a 
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gestaU. that cotnmonll transformer CT 3 is ^-^^^ j^J^ 

lode bridge circuit 7 and an inverter cu-cuxt 8, .^"^J^".^^^^ throu^ a coil W2 and 

[jssirth^s^i::r— 

Lt cimmon mode transformer CT 4 m the ^^^f'^^^^^^^ W3 and both 
detected with the coil W2 inserted ^^^^f^ SJ^lSs tLt output to the 
[ these.] the coils W2, and the coil W5 the above-mentioned direct- 
location by the side of a load from the cormnon in the direct-current 
current cable run. That is, ^tte PO"^^^ j!^^ Jomed ti^^^^ ^ ^^^^ ^^^^ 
cable run by the side of a load from die diode ^"^8^^"^^^^^ by conventional 
current compensating networl^^^ s^^^^ 

:r:t^rplSnetwor.ex1.^^^^^ 

ffizT^d^^S:^^ 

from an inverter machine to a ^^t^^^'^'^/J.^Ton mo^^^^^ network controls the common 

[0051] Moreover, the above-mentioned c^mmon-mode-v^^^^^^^ ^^^^^ ^^^^ 

mode current Icl which flows &e ^^-^^^'^'^^^^'^^^l/f^, S the dkect-current cable run of the 
current compensating network bypa«s«« ^tZSchSLs through the above- 

sr^STpi^SrSstss'p^r^^ 

L>mpinsating network and the above-mentioned common^^^^^^ J^^^ ^^^^^ 

one apparatus. And «in<=« ^^"-^S'^i^^^^ 

compensating network which were ^^'^^^J^^ ^!,;^^^ can make it few in each one 

1 212 . Since the coil in the above-mentioned ^^^^^^^/^^^JLects with the alternating current 

[S^;j^S5^: Since the above-mentionedo,— 

Ling a low pass filter, it can respond ^«°.^?.*J^«^«^P °( cLainly. 
Density Modulation, and it becomes POSSiWe to "^^^g^^"^^^^!^^^^^ common-mode-noise restraint in 
[0054] Gestah 5. drawingJll of operation is fee circuitry ^^^^'"'^ compensating network and 

L geitalt 5 of implementation of this "/^J.^^^^^^ Sve cSrol of a common 

a common mode current compensatmg network are pu^side by ^^^e, and e„ ^^^^^^^ . ^ 

mode current is aimed at. However, the fonner ^^^^^^^'T^^^^^^^ and explanation for the 

that of what was explained by dmwmgJ. !i^iLitlm^ is greatly different from 

second time is omitted. The latter conmion ™°^!,^^\"rP^^^^^o? direct-current cable run of a 
said example of a gestalt. Tliat is, as ^^own m d^aw_m& Jl^^^^^^^ ^^^^ .^^^ the serial 

voltage type inverter 2. and the two poles o^N, the capacitors Cit^mia^^^^^^^ connected, 
are comSed, and the node and groundmg «=°°f;^^4^f is not referred to 

[0055] The common mode current '^f ne^vo^^^^ P ^ 

Ls sending compensating current mto a tr^l^P^^it^^jl^^^^ SeT^ent which flows through the 
mentioned di^ect-cun^nt ^ble ^^^^J^/^o"^ feT^^^^^ capacitors C30 and C31 by the 

tn^XuSr^u^rrcS^^^^^^ 

source will be aimed at. ciHp of an inverter and common mode noise is 

[0056] Usually, LISN21 is inserted m the power-source side ol an mvener, an 

^ . .. 4/11/2005 
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with a level of 3 or more many level. 

current cable run which connects AC power supp^Y a ^^^^J^^^^'^^^^^ZnXion^ alternating current 
consists of the 2nd coil magnetically combmed ^^^^f P]^f ? The low pass filter 

cable run by the 1st coil group inserted m the s^aU and ^"^^^^^^^^^^^^^^^^ detection means 
which inputs the common ^odc y^i^g^ '^ora^eaho^^^ . g ^^^^^ 

through the 1 st buffer means, ^d operates. And ^y^^^"^^ J^^^^^^^ difference of the buffer means 

the above-mentioned low pass filter, and operates and •^P'Jf.^f « ^^e high frequency component 

of the above 1 st, and the 2nd buffer means to the «f ^« Without 

of the common mode voltage in the above-mentioned alte^^^^^ ^^^^ 

foSrent'of ?hl conlon Ide voltage in an f ^^e-^^— ^^e^^^ controls the 

[0060] Moreover, the '^o'^^^^^-^^f'^^^^^^^S ateZS cur^ln power from AC power 

common mode noise generated m the circm ^1"^^ cliang^^^^^ Ses the direct current power from the 
supply into direct current power with the 1st ^^f^^^^^ means, and is 

conversion means of the above 1st mto ^^^^^ ^^^^^^^deS^^^ mode voltage generated 

supplied to a load. A conmion-mode-^^^^^^^^^^ ^^^^ ^^^^ 2„d. THe 

in the alternating current cable run ^h^ch c^^f^'I^Sl m?^^^^ combined with the 1st coil group 
common mode transformer which f^^^^^^fj*^^^^ comiects the conversion means of 

inserted in the senal on the two po es of the direct-curren ^^^^ ^ gUer which 

the above 1st. and the 2nd conversion means ^f^^f detection means 

inputs the common mode voltage from ttie ^^ove^^^^nUon^^^^ ^ 
through the 1 st buffer means, and operates, ^^f^y ^^^^ 2nd^^^^ difference of the buffer means 
the above-mentioned low pass filter, and operates and ^P'Jf^f f j^gh frequency component 

of the above 1st, and the 2nd buffer means to ^nd co^l of thea^^^^^ 

of the common mode voltage m the above-mertioned d^ect-cm^^^ ^^^^^ 
cable run was controlled Without makmg ™PP X fr^^i^^^^^ coSrol can be formed, and 
compensation electrical potential difference for lug Jf^'^"^ "^^^ ^"^^^^^ a direct-current cable run 
positive control of the high frequency Mofeo^r TS^^^^^ ^ 

r^his^e^ii^iroi^^^^^^^^ 

common mode noise generated m Uie cmnu ae ™ P„^„, „er from the 

supplyinto direct c«»«»..h*^^ 

conversion means of the above 1st mto ^nd The difference of the common mode 

supplied to a load. The conversion means and toa^ of the ^^^n^ ^^^f ^J^^^^^ magnetically combined 
cu^ent and the above-mentioned compajsertu^n '^""^^^^^^^IT^onp and the 2nd coil of the 1st 
with each phase of the alternatmg current ca^^^ ^^^^^ 
coil group inserted m the senal. the ^/^^f cable run The common mode 

roraS^vtBr^^is'r.SSSSr.err.'S^S^.st.Sconv^^^^^ 

u • ^j- 4/11/2005 
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above 1 St, and the Znd^ersion means through the ab^^-^- -^^^^^^^ 

rSnsationis adopted, and contr^^^^^^ 

[0062] Moreover, the ^'^^^f^T-^^t'cf^^^^^^^^ ^ter^ating current power from AC power 

common mode noise generated m the circuit which chants me aiieraai g y 

supply into direct current -Jj^f .^^^^^^ means, and is 

conversion means of the above 1st into altematmg ^»«Teni power common 

supplied to a load. -'""^^^I-^^.^f^.^Swi^^^^ tZ^^oup^neL the serial on the two 
mode current which it is magneticaUy combmed with Uie ^ st cou gro p converter, 

poles of the direct-current f ^^^^^^ cable run. It has a 

and the coil group of these 1st, and s generated "^/^^ ° . , ^ove and a coupling means to 
current ampHfication ---.^^ -J^f^.^ m^^^^ ^^e^ttijSi'n means' By supplying the 
connect the end and groundmg pomt of the f!^^''^^^^^^^/' , location bv the side of a load through the 
output of the above-motioned current ^P^lfi^^^^SLn ^ of the 

above-mentioned coupling means and a c'^re^* ^g^*'"'^^'"^'^^^^^^^^ mentioned grounding point Since 

alternating current cable run. r^^trmnt concemine this invention It is what controls the 

[0063] Moreover, the common-mode-noise restraint ^11^^ current power from AC power 

com Jon mode noise generated in the circuit which ch^gesAe aj^^t^g^^^^ c^i^^nt power from the 
supply into direct current power with the 1 st ^^'^^^'^Xm ^^r wS^ means, and is 

conversion means of the above l«t,^^^^^j;Srm^7^^^^^ -de voltage generated 

suppUed to a load. A common-mode-voltage ^^^^^J?^^^' '° g^d load of the above 2nd, The 1st 

in Ae alternating current cable nm which^^J^f!^^ ^VJmtS^ with each phase of the 

common mode transformer which consiste of the 2nd J^il mageUc^^^^^^^ ^^^^ 

above-mentioned alternating current cable "^.'j^^^^^'^^^^^ from the above-mentioned 

of these 1 St, The low pass filter which inputs the ^.7^°° ^^^^^^ And by having die 2nd 

common-mode-voltage detection means flirough the buff^ me^^^^ operates, and impressing 

buffer means which inputs the output of *e Jove^^Jt^Uon^^^^^ pa^s fil^ ^dope^ ^^^^^ J^^^^ 
the output difference of the buffer means of. tbe above J^t, a^^<^^f^^^ frequency component of the 
above A common-mode-voltage <=«'^P«'^.«tion means to con^^^ difference of the common 

common mode voltage in the above-mentioned ^'^"^^''^^'^^^'rl^^ Xch it is magnetically 
mode current and the above-mentioned '^o'^Pf '^^^f^^J^X c^^^^ coil ^oup and the 

combined with each phase of the ^bov^^S^th^^^^^^^ wS pSs^s "compensation common mode 
4th coil of the 3rd coil group mserted m *ejenal, the 4to h^^^^ ^^^^^ ^ 2nd 

current, and the above 3rd. and are g«^«f ^^.^ ^^.f^^^^^^ ai^plification means to ampUfy 

common mode transformer ^^ch^J^^^^^^^ P , and grounding point 

the current of the 5th coil of the above. And it tos a ^o^g JJJ ^^^e^ts the conversion means 

of tiie 4th coil of the above. By supplymg the direct-currrat ^^^J^^^^ , ij^, ^^^^ the 4fli coil, 

of tiie above 1st, and the 2nd conversion me^s through the ^^^^^ ' ^^^^ 

and a current amplification means from the above-menfa^ned J| P°^^^^ Common mode 

above-mentioned current amplification means .m^o f o^e-m^^i^^^^^^^ ^ 

cunent Have a common mode current ^^^P^f^^^.^^^^^^^^ mode transformer 

above-mentioned direct-current cable run, object for common-mode-voltage 

were made into one apparatiis which ^bares both niagnet^ c^cuit Bo^^^ Compensation can be inserted 

compensation and the common J^j^^^^l^J^^'^S^^ - --l-^^- 

in an alternating current cable run, tiie magnetic '^"^^^ is s^m,^o 

[0064] Moreover, the common-mode-noise resttamt f ^^^t™.^! power from AC power 

Lmon mode noise generated in the c^cuit whjch^ban^s^^ leXS current power fro^ tiie 

^:^':i'Z\ZtZT^^^^ witf tiie 2nd conversion means, and is 

^ . .. 4/11/2005 
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suppUedtoaload.AcftoaWevol.gedet^ti^^ 

in &e alternating current cable nm ^^^^T^^fXeln^cX^^^^^^^ with the 1 st coil group 

common mode transformer which consists «^ ^^ndcod mg^^^ conversion means of 

inserted in the serial on the two poles of *e direct^mr^ jjit^these 1st. The low pass filter which 
the above 1 st, and the 2nd conversion means and ^^^^^f^^g^^P^^'^^od^^^^^^ detection means 
inputs the common mode voltage from the ^^^^^^^^he^ZZZ^ns which inputs the output of 
Jough the 1st buffer means, and operates, ^nf by having the 2^^^ difference of the buffer means 

the above-mentioned low pass filter, and OP;'^^/' ^^^^^S^f,^^^^^ 

of the above 1st. and the 2nd bufi^^ "^.^^^^^^ „,de voltage in the above- 

compensation means to control the hi^ ^?"^^L^°3eM cable nm The 2nd common mode transformer 
mentioned direct-current cab e 'j^ ^^^f^"^!*^^ it is magnetically combined 

which consists of the 4th coil ^^'^^'^^^.^^^^^''JT^^^ cable 
with the 3rd coil group inserted ^^^^^^^ direct-current cable run. It has 

run, and the coil group of these 3rd. ^^^^ gf°^^f 'J^^ coil of the above, and a coupling means to 
a current amplification means to ^f^^^ means. By supplying ttie 

connect the end and groundmg pomt of the *ove;menttonea cm^ ^^^^ ^^^^^^ 

output of the above-mentioned current ^Pl'^f ^^^"Son S^^^ above 1st of the above- 

ab?ve-mentioned coupling ^^.^ S^^^^^f^rp'r^^^ above-mentioned groimding 
mentioned direct-current cable run, and ^rd cml P ^^^^ ^^^^^^ ^ ^he above- 

point Have a common mode current ^^V^'^'^^fl^^^ common mode transformer were 

mentioned direct-current cable nm, ^^^^^J^^^f^^J"^^^^^^ both the object for common- 

made into one apparatus which ^»^f^^^"^X5^,^SormS fo^ common mode current compensation m 

-£-r»=dT^S^^^^^ 

invention intercepting that couplmg T^Jj^^f efficiently, 

high frequency component ^^Tnoi^rtSc^^^^^ It is what controls the 

[0066] Moreover, the <^^<>^-^°^-'^°^^.l^^^^^'^\^^^^ the alternating current power from AC power 
Umon mode noise generated m the circm -h^chch^^s^e ^^^mg^ ^^^^ ^^^^ ^ 

supply into direct current power witfi the 1st °° ""^l^^i^J the 2nd conversion means, and is 

conversion means of the above 1st into f ^^'^^ coEe^^^ mScing it a serial mutually among the 
supplied to a load. By having the 1st 2nd capaa^^^ ^ ^^^^^ ^^^^^ the 2nd 

with a very simple configuration. rerfraint concerning this invention used that low pass filter 

[0067] Moreover, since the conunon-mode-noise rest^nt cot^^^^ 

Ure ihan as the secondary filter, ^t-^*^^-^^ ^tmin?^^^ invention constitutes that buffer 

[0068] Moreover, since the ^o^^^^-'i^ftmnUfirS^^^ poWer supply were supplied from the 

rr-cSntSsrzKSp~ 



efficiency increases. 
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[ mm. 3 ] SiiiEsaa*^ 6©3^ssm;^*^ i 
s-ciSisii^iKia^ u « ±iB^ 1 ©^}ft*S!!>^*p©ie«E 

K^%^2 ©gE»*K-C?£Sfe^^f'^^*^"^^^'^*^*^ 

■r-siiK-cifei-r a 3 H ^ xiw^r s fe© 

{cit?'ifC»ASnfc^l©^*ief<!:IS«3^>*-F^ 40 

j3S?:iiS-rm2©^i±SBSi®«ia8*J=c^m2o« 
- Fs«£ii:ffitt«3*>*- FmaiEi©M*i^aj-r* 

®3©««Ri3!P^«t'S='*^*- ±13^3 
©igiil©mSfe%t«il-r2.«^t§«i*®- *JJ:at±gB^2 
©^^^©-Sim'iii^rS^^** -y^U >y*S«: 

u-c±ieS«6#.'!p^-tiB* ^ y Vi'*®. »2 ©«» 
teJ:j;aiSJ»H*ia«:St:±gB» 1 ®SE»!*®i»2 © 50 
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i. 

±iBjtSfe««S«:teW*3*>*- F««%«i*'|-«'2>J:'^ 

ccufc=i*>*- F y ximsflgg. 
[i»*^4 ) 3feaE«asiA^e>®iE«m:'34^ i ®^* 
n-cmm.-nw^x.. jiia* i ®3e»* s*^®ifti® 
m:^ 2 ®^m*Kt?3^*^^ ^ 
■rsiaK-c^TS3*>*- F-/-^x=fe}qisiJ-rsfe® 

±iB® 1 ©^St^2©^«SS<!:*^^*a^^ 
©fflffi{ca5>J(C»A 3 1 ©^«8f i c n^ss 1 © 
««SK«m(ft«:iS^3*i-tiBeiSS8SK:|64-ri.='* 

Fmife«:«Ma^*^2®«^<!:*>^«£S='^>^ 
-FF^>X, ±KIS2©^^©«*«:li*i'9"S«S6»9 
teJ;0'±iB«SEtfi}i*l8®-«iS»J^^** 

±iBaaEiiis#s®a:>3%-tiBm'^>^-bsa;«7 

> i/^©te<tc?mSfeiiti#^S%S-r±iBitSfe«iS®-tsB 
^ 1 ®#«l#AttSJ: 0 :t»l©<4S«:fii»fe-r a C i K 
J: O . ±8BilSB«KK*5W 3 * - FS^^PSH^ 

[is*ja 5 ] jESKm®*^ f.©?s«Ea^*B i ®^* 

KrittTtm;^«cg!^t. ±IBI^ 1 o^^^S*^^®«!s5E 

±IBii 2 ©^*mi mtW i ^S^-r «.S?fe«8S«C»a 
■r«.3*>*- F«E=&«ltH-?'*='^>*- F^E^ffl 
#13 ±iB?S?jSS^©&fflK:it9'JilC»AS nfc^ 1 ©^ 

list cnipis 1 ©«i^i¥KiaMflg«:fe^stifcm2© 

F«E«ya*S'!Pe.©='* V*- F^E^m 1 © 

^^-^:7T#K«/M^-CA*b^«i<'""*o-^^'^^ 
i?, tej;t>'±iBa-''-!:^7 ^ ji'f©Hl:'3*A:^L/-CSI){'P 

±13^ 1 ©^<-^ 7 r#'S<i:^2©-'^'•v 7 r #S<b®W^ 

J:iB» 2 ®#i^{cEnJ)n-r * c i k j: o . ±gaSias 

KKfcWS^^V't- FaE©«)aifttS^5-*«lS"l'*'*=' 
*>*-FmEffi«*e:i- 

±iaS£Ssa85©^«c g?ij{ci* A s n/c^ 3 ©«^ t 
Fa«E*ii6irig4©«iiit±ia»3®e 

itsste J: o'^ 4 ©siii^KiamwKjg^ 3 n±f assasK 

K^4-rs3*v*' Faiii±ia*8«='*>*- 

iili©^%«J«l-r-5»5©«ililt*^6%2>^20a*> 
*--FF7>:^. Jbfam5©Sg^©«?JS*Jt*i"«'2>^*S 
IWI*©. toJ;0*±iam4©«iSO-^<tS16*.i*® 

jjasjisisfi*e©ni:^4-tsa»«='*^*" ''^'^ 

teJ:!^SjStiiti#-S?rS-C±fa^ 1 ®^*Ki^2® 



• 



(3) 



^*iai8-cii4-ra=i*>*- F ^ 

■rs3*>*- FmE^ttw-r F^ffi<*'*i 

?>B?lsK®M«K:itf>JK:lfA3nit® i ©^»i c 
ne>* 1 ©itmtciiswicjs^snfc^ 2 ©#^<t 
1 ©=>*>*- ^' f-^^^- ±ia3*>*-F 

^ ;WiJ©W:^J%A;'3b-Cl(jf¥TSS2 
©/N->7r*SS:ii^. . ^° 

s*±i2^p2©i^^KEntti^scitc<fco> immM 

±iaia?iiESK<i!>P«(i:iE?<JK:»A3nirtll3©^S(8fi 

^•rs3*>*- Fs«*i*ai-r2.»4©««<t<p€. 
yasm203*>*-FH9>^« ±ias4©^Ji©a 

> y^^te j:cf«SEJta*e*s-ciiaii:iffis«s®-t3a 

±i^ml*^J:t?»2©3*>*-^-^^>^*• 

*i«:gais©3*>*- xwisig. 
■r a@K-ci6^-r 5 3 F ^ -f x%p*irr * *>® 

±iem ®^*Sim2©IE»#Si*^"«'*iS* 
S5K®piiSiaiKEl>«:iOiJ{CL-Cg*S3nfclBl*Jj:Df 50 
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^203>7'>'^*<9^- 

iO, ±iaiI?sa85«:teW5.3*>*"F^SS®WJa« 

©t,»rn*>Kiatt©3*>*- f ^ xpsdks, 

[it*]S 101 ^ r m^mU'^ y-^r WIS 

b/cCi«:WSl4-rSiil*«2. 5«Ct^U7 3;/c»9© 

i,>-rn*^«:iais©3*>*- f -f xpsm^a. 

to 00 1] , 

[fi?9©ii-rsBr*t5^^ifi c<D§m\t. 

^K:t>i-^<>'<X®®«K:BII-rSfc©-c*0, ^K-f 

3*>^-FmE, F^%«i*')-«'*='*> 

F X«i*l^K«:B8'r 5 fc©-C* S . 
[0 00 2] _ 
[£f*®eE'#] 01 4»W:i«. ^RSI 0^1«^t+ 

«^*^:^l^feW5£^«^^^ (SPc-9 8-4 3) . 

ffl«@!t5J . ^6 3~6 8M«:ffi«3*^*tSt*©feS% 
^fsT0-c*<D. 0K:*5i>r. i»?5iffi3ffiis«t«iia> 2 

lid/ F^u -^-i^iass? . ^mmomM^'-^f^^ 

Cl iiUlK 8 *^t?S)^'f>^^'-*- 3 0 

©S(«*1f^t-FV>d7. zi~Z5«?*;-r>^-; 

i4«±3a3ffiS«i«5®7i.-A-c*«5. ±ias 
^■#,6 KSi^snr i^s. -f >^<- f 11858 «<?i|^t3:'-< 
j\,yi,imw£t-cfm^*^^^^^^ '■' *^ ' * 

fesbKiiasES-f v^'!' f 2 i±ia 3 fflsiw»5 

KSOCCfcC^-C. C10~C16B3>f=>^- TIO 
~T1 3»F9>S>^^f> 3 1. 32«S»miS. CT 
5»^IIW7~W1 0*feO3*>^-FF^>X^* 
*fcffitnR2i^>f'>1^■Cl 6K<(:^3/^'^^'!^^7 

[0003] vxK±ga«Ea'f v^'!- 2 a^^^t 3 

* FSEKo*lttBS-r*» 01 5«. PWM©^ 

s^^Sfi^H-c. 0K*ii,^-c. ( a ) «±ia«Ea>f 

-$2©W:^SEt?&'SUtiSE©?R}^. (b)«I51D 
< V^BOmj^.. ( c ) 14I3I D < WfflSE®ifi}^-C* 

-cai5«:7nUfcJ:^i3:'-:jl'^«®SBE*^«^"*'*- ^ 



(4) 



Mm. 
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10 



20 



vO= (vU+vV+ vW) /a 

sietctet-^-c. 2 0 0«±ia3*>*-i-'«K^o® 

Z 1 0 1 €:±i2SI^-< 2 

^taae ior^^-f vt--^'^^- z 1 0 o%±iasE 
si-f 2®A:^fiBtcteW4m^.6 i©i?ii-<> 

l^-yv>^i-r2.t. ^iffll2 0 0K:<J:^-cai 5 
(d) tc^Ft.fcJ:^«£^^'^«®«^*'^*°^*^*^ 

lasfissi p E s n/c t - h v> !> 9 ra tc^a-r 5 

b- h 9 IBI«:»?S^*»«'f > t-- y >X Z 3 . 

±9Bm;>3y-^ji'4 i±ia^iiPEra{cs«tr*?#>si 

a-rs?fji'f>t--if>xz5{cf^3ti. cn^«-r 

[0004] ;xK±iaiie*W®«b('PK-^<'^t:ift?s-rs. 
jjasES-O'-i- * 2®aj:^ic3ins3*>-t- h-m 

mt 3 vr>-9-C 1 2~C 1 5 KJ: Ol*ffiRy'»ES 

nil ±ia3*>*- F«Effl«iHi»a3 o®«(i*P.^> 

3>9^>1>-C 1 OSO'C 1 1 CCJ:0#6n*, 
yV>:^ i.T10~T13KJ:i9 «RS3 tii 2 o®fflfflS 
7^->7TiiilSAPl, AP2«. ISL'W^^^-ii^ 
^C\Q R2 t±iB3*>*- K«ERt;J:K3*> 
ct- F h 5 >XCT 5fffl®tlSR»?:P^<'^-^*<^^®"^ 
J:iBtaaiM^^-^^^«i«iSAPl> AP2K«a 
iiKSiSS iR0t3 2KJ:r)«E**«*&Sn*. -hiea* 
FmEM«IilK3 0 «. 3>7=>-t>-C 1 6RO» 

laR2■c»fiiEsn2>^w^^•x7^J^fK<^:^). iia^* 
>*-F«E%:7-*^»'f 'J^^^^'^^*- S®iS®3^:> 

fcsk*En»Bb. ifa3^>^-FmE®jiiJaiesiE^«: 

5 0 KH z ~3 OMH z®iii®»«*flWR®*^<^ ^"^ 

3^:>:e-FSE®<BJa«6!i^»fflfl*®'^^^^ 
SKsott. ±ia3tisiii«5«cg^3n6x. y. z 

S^SECC*JW-53*>*-FSE®«**«'*'II'- c 
nK:<i:0ai;^er-7';i'4. 3tiStttS5 i;*cJliiIffl«:^a 

[ 0 0 0 5 ] a 1 7 »t«jt«. ¥IS9 



* (d) ®«itc^^6tv. * ( 1 > <m%vim.y 
E^f -^^^lit* (1/3^ *vdttta. 



(1) 

^, No. 80, rri-f-'f ^^'EMl-? 
jl.ir(DiT3>^®lKfflJ - »1 8 1-1 8 2MKgaiS 
Snfcflti®Se*®iSS%S^Ta-C«.'). 0«:teC»-C3 3 
B3*>*- KSSEIiflUliSt?* *) . SES-f >'^- f 
2®A;tHil®='*>*-FmSSI c 1 0». JJB3*> 
FS^ta«0K3 3«®iS®iffi3*>*- F F^> 
;^CT6KJ:»)«^aiSnS. 3^>*-Km?S®1*UHB 
•C4>.5> ±ia]iS?e3*>*-FF^>J«.CT6®2^>C 
flPlSiSlclHS. F^>y:=^fT14. T15R0=« 
$iR3*^?.«lfiE3n.2.mjiST>^KJ:»3*ite3*^*= C 
®J:^iCO-CJS<iSnfcSg£I cl2«3>7=>-!^-Cl 

lElKS, 3ti^S*«l5?r:^U-C^nS. C®J:^(Cl/ 
■c ±8asaiii c 1 2« 1 c 1 0®JiiliO)tffl?:»-^<fc 
^"tCf6lKiBISn«./i:*, 3ffi«itllS5®iiam*l c 1 3 

o# < ®Si55>« I c 1 2 1 ursfeti, ija 3 ffl?F.Stmjsi 
i^:au-cisn^.='*>*-Fa«ei c i o^^psnan 

St-^-c. aifeWiC^ ( I c 1 2/1 c 1 0) 
*»tii3:;*:t<.^ai'> f««ei c i o®«i« 

[000610 1 8«m«1tPa^9 - 3 7 5 9 S'S^i 

^tciaiKS n/cffe®«£*®s^*s^-*"0~^* "3 . ®Kfe 

1>-C 3 4B=i*>*-F^1i«lHlSS-C*l.. SIM 
^>.^-5r 2 ®3*>*- FSEKcfc Olltec Sn^. 
=i*>^- h-mSSti-f v-'^-f lali88®/^•■7-*^i 
t-F-VVi'gract^jiaV^^-'^ClS. RC?3ffl« 
tt^S5®>J3S^^iettrfiPEi!©^'S^>f^>•9-C 1 

g^aurasns. cii^®=i*>*-Fa*%ffl^-r 

Sfc*K 2 -o®3 >-7=>1>-C 2 0 Rt>-C 2 1*, C 2 
0®§fi«i=C 1 8®^«ffl- C 2 1 ©^fiffl= C 1 9 

■9-020. C2 l«-51^SES3 5lC^S*x. 
^SEiSS 5t*-^ >''^'-«'©='*>*-* F«E*:l!fea 
O «^aK:4BL^-C. ±IB=>*>^:- FmE^tlfe?^-*' 

aE=&»*T-5. «®8*^ 
40 c2 1 = -Iol9t&'3. ±ia3fflJi^««Sl*«^ 
-CSSn^., n*>*-F«ifeI c2 3. RtXI c2 2» 

[00071 ^ 

;&3*>*-FSE®ii^)a?S^^il-'^'''*®"^> 

2~c 1 5-c«ifflufc3*>*- FmE®ai;^*>^'^-^ 

®tt^* 3*>^-FF7>XCT5 omm 1 0 KEP 

50 Jjof*. •et'-!:. {:®^>'f^-!X7^ji'*®B>r*«:«A 



30 



(S) 



[ 0 0 0 8 ] ® 1 9 COffifllP^SP^*^'^^^ 

o\tm^m<o^^^'^^'^ ^ ^^^^^^^^'^'^'^'^'^^'^ 

( c ) mmm^^ ^ ^ T«fliSA p 2 ©ffi:fc?mE v 4 . 

(d) ti?i{tftCDr3^>^--FmEv7r'^»3, vO. 

v3 v4. vi^^micmm.^y^^-'^^om.m^y 

7^>1fCl(Dit?tmEVd<0l/2. Vd/2r^*&^t 

±V 5:T0co;<f'*:':^<Oii5$*^iE8aimEVd<Dl/3 
n4> V d / 3 cfc 0 4>(D-C^ 

[0 0 0 91 /^>^^^•>^:7-f Jl^^ii. |gi4iC^CD^S^ 
:|:n^UfcJ:^^. ^^^^^ Affi;^^^r^^^a^J«^»A$ 
n/cn>7^>1^C 1 6 <i:iii:^^^cc^Wc^i^3nfc« 
taR2i*^iE>««£2n^c tit^oT. ^«^OCiA^*^6. 
/^^^^•;^>^^;l/^^e:02O (a) (^Tj^'rJ:'?^^^:^^'^'^ 

^(om\£ V 0 *^A;^ 5 fifcm^. ^(omttnmv s 30 

[ 0 0 1 0 ] i C 5"C. 0 1 4 tCf^U/cti£*CD^gt? 

ffliSM^^' yyr mm A p 2 . mm^m^ 1 . 3 
20mE± 5 0V^r©liiHU*>a:tit!tr^ct>« 

>^>'- ^ 2 CDi[?3i£rJ>^>1^C 1 d 
aSOVr^-ScD-e. r3'^:>^-- F^EvOOXf 
lil3*^-ecDl/3 (280/3^93. 3V) tT<D^ 40 

[0 0 1 n 02 0 (c) ti. C(7)^^^^l^'^*5*5^ 
^^<3!> :^ 5^ --^ 5 *^ V d / 3 i ^.c ^ ^ > ^ - H mE 
vOCDii'^ti ^iU^<0ffl*?Rff^v4iCM*^f 

fci:?^«K:^-r=»^>^-F^iivO<Dii^ti. 
^Lr^^t?^t-J:^«:. itiS&m®3K 3 2(DmECcJ: 
o T >'^ ^ X 7 ^ ;v ©aj:*J^E V 4 <D?ftS5ffi*iSiJR 5 
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fj:^. C<01^^. C<DmEv4*SiCfflmUfcmEv7 

ttiti. PS (d) ccA-cH^•c7^•rJ:'>«:. mw^^w 
^^^-scicc^co. ^:^ccrj^>^- Kma^^WJ-r^ 

[00 121 $/c. cn^P^<'CCl*±IBh^>i^:^^T 
12, Tl 3/Pe,/«i:^tSfiSM^^*v7-^Wi^AP20^ 

yx^T 1 2. T 1 3^citE*^:'^#t>^©*'ii«<I^t-^ 

^^^^ h^>t>X^ti^OilfE{±^^i:^^^ 

14*^®Tb. j^miUT. 3^>^- Fm?sw*»i<oi«« 

[ 0 0 1 3 1 ^^c. 01 4<Dt^£3fe(D^gr&imE^Enl3ll 
'r^C<bCCj:0=2*>^-Fm?Sfe^^PO, miKOU 

^<D^mx^tw.mwm^ ^ c i Kij: 0 

«£^lflI$IJ-r'2>o ^^fj::?)^6Ctie>2o(D:^^^PI^«:^ 

01 4C<:^Uct^^©^§». ^yj^-^<D3^mtim 
f£Ccr3^>^-FmE^EnMr^fcisf)«:. -O/n'-^cD 

hfcibdc. >f>7^-:>(DA*W«:=i'=e>^'-Fh^>:^ 

le 2 ocr)«£3feW^l5lB#^^5S-r 6 <b b /c i # 13: . 

% 0 1 4 1 t/c. 0 1 8 (,C^^Vfc^^<Dl^^^Ch\.^X 
±ia=' >7^>i^c 2 0 m>c 2 1 O^Sffiti±i2?^ 
^fl[)3>7^>i^Cl 8, C19<D^SffiiPl^<t^^^^^ 

4 (o^ $ ^ 3 ^m^m 5 ^SHomiiJ^CClX 0 
ifc 2 o;5^t>'c 2 1 (D^affi^nffib^jrwtiJi^cenci^ 

[00151 C(D^B^«±iBOJ: ^^cfpm-^.^l^/^'^'^ 

[ 0 0 1 6 1 */c. ^<omm&jm(ommn^^-MM 

[00 171 



m 



(6) 



*Sigs-r-5a:!smjs©p@KB:9iJKj*A3nfcm i ©« 

i»» t cn 6® 1 ©^iSSfKiS^WKfe^ 3 ^T'^'^* 2 © 

2(0'^'jyr^m^m^- ±ia^i©v^-^7T*si^ 
2ffl.^••.7r*Si®l^i;b^^:±ta*2©««KEInJP^ 30 

i c i ic J: 0 ±ieittitmS8*s <}: a^SiiSmifStcte W 6 3 
FSa©]iS®tSfiK^*«'S«T6J;^KL./cfc© 

[0 0 19] 4fc. c©^BBK:es43*>*-^''-^^ 

■cit«ss;^«:^u> ±ie^ i ©^»i*K*^6®esm 
+(*»2 ©?E«*s-eS[Sfea*«^^i''^*'^'^^'^ 

SBK-CB^-Tia^V*- P ^ ^*«'*«^* ^^^"^ 
±SE»2©^g!*Sift#i*«^^*3^'®® 
ii8©StB{ci^J«:»ASti/c^ 1 ©#«lfPiffl«='*> 

Fm2&«r«Et-^2<D«iiii±sB» 1 omm^J^v- 

m 2 ©#iS«:«2«WiCie^ 3 n±fB5£jS«SSK:|6tr 2. 
3*>*- F««E<!:±Satii«='*>*- K«SSi©S* 
1*Hl-r2.®3©«ili!i*^^c^='*^'^' '■^'-'^■ 
±l^^3©«i^©^?ife**t*^■^*«^fe**♦^®• *5J:0^ 

<f^mm^. ±iB«i)£itti*i9©a:^*-tiafi'«='* 
gs^faiiB2©iaft*si«:««-r2.aa5«Ktcett&i- so 
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[0020] S/c, C©^?B«:CSS^■^:>*-^'^-^^ 
fm^^t. 55lS£S®*^f.©?St®«^*^ 1 ©^}ft*^ 

*-,-C. ±ffi^l©|g»St^2©^)ftSi*««^-3-^ 
iI3aaS8©lffl@«:^?^JK}*AS tifc^ 1 ®^«!Sf i c n 

6^ 1 ®SiSs?SfKiiame«jccfe^3 n±iaitiftss8(ci6^ 
Fmfis**itii-r«.B2®««ii*?>*2> 
3*>*-FF9>x. ±i202©#iisi©s?«**i4a-r 
*iJ:of±ia««EJt4i*S®-«'tS«!s 

#s®a:^)%±iam^> 6±ge* v ^ > i^^Kte<fc 

A14SJ:^*^W®<*S«:#tt&-r«.CttcJ:0. UaH 

fe®t?*s. , . 

[0 02 1 ]*/c. c®*W«:«l*=i*>*-F''-<^ 

■cm.mnm^'Sih. ±iE»i©^»*K*^^©i»«£« 
siaK-cig^r F ^ ^^w)-^* *>®"^ 

*o-C ±i2»2©^}ft*eiS?^i*^*^-«'*3^«^« 

KK;i6i-r2>3*>^- FmE*i^a3-rs3*>*- f 
s 1 cmmmtctihrn i ®#«ii»Kfismw«:fe^5 n 

fcl|2®^«li*>e.%*SSl®='*^*" l'^^^' 
1 ®^^ -7 r U-C A;b U-Cltli'P-r 2. a - />• 

oxtt^'p^sl^2®/^•■v7r*f^*^i^> ±13^1®^^ 
•7 7 T#KiiR 2®'^' 'J -y y#mi®iti:*J^*-t§aiB2 

®««lKEnttl-r2.CiicJ:'3. ±taX?iSSIi8lcfcW2.3 
FSE©iiiSvlS®^^*«'«"*"*='*^*"" ''^ 

^3®iglS^tffl«='*>*- Fm!ife=&«K-riS404^^ 

ti±iasae«8S«cie^-rs3*v*- FSijKt±iaffl« 

3*>*- F^ji!Ei®S4i^a^2>^5®««ii*»e>tt 

a^2©3*>*--FF^>::^. ±iam5©^i«!©«aE 
%«iS-r*«a*9ili^S- *jJ:o^±ia^4®«^®-^ 

S^iti*K®Hi^j=£±iaS«='*'-^*-" FS^t ^■^-t 



(7) 



11 




[0022] */c, C©%WK:fi&«>='*>*-P^-^^ 

sHHs-cis^-r s 3 H '^^'^ 

«-,-C ±iBll2®ai8s*St:&1^i*e^^^*^'S^^ 

t c n 1 tc««w«:*s^ 3 nfc^ 2 © 

lie:'* 

^2,»2©'-!9 7r*e%«*. IMZmiay'^'-'yr^ 

Si^2 7 T *S4©ffi;^»^«:-tia^2®#jaK 
3hfc^3 ©^siapi cn6S3 ©^JiSPKiKawtcte 

■r-2.IS4©^«ii*^?'«i:^^2©3*>*- F ^"^ 
;^ JJBm4©««l®««E*«»i"9'*«***''^^> *5 

:^y>i^*S?:fii^- J:3B®Sieili#®®m:^*-tS2S 

-cifeit8&mss©±ia^ 1 te<feyfe3 ©««}*A(agj: 

9>;^%. iil«#©i«^llBS*^tW-rS-»S<!:0?tfc© 
•c**. , ,^ 

[0 02 31 C©»BStC^S='*>*-*f--^''^ 

SJ:^«:L/cfc©-c*2>. 
[0 0 24] c®*M«:e^*="*>*-K'''f^ 

fti*ijiiai*. ss[e®!s>!p6®r«es^** 1 amk^m 
x-mmn:hicmWiV. -hia® 1 ©^8!#l9*>^®itifea 
:(i?:® 2 ®iE8S*Kt??XSfe«*i<:^»tr*i^Cctt*&T 

l*jJ:tfm2®3>f'>-9-«:ffi^- ±iap3 >f=>-9-©* 
v0= (vU+vV+vW) /3 

gAPi®A*aEvi»±ia=»*>*-FaEvOK so 



2000-201044 

ii^AiJ«i«Si^.i4Si^-*'^.c i ICJ: 0 . ±BBii:?femK 

«:*50*1> Hm©i«®SiRS^J*«'*''"^*''^^ 

{CLfcfe®^*^" ,^ 
[0025] */c, c®f£?3K:^2>='*>^-''^-^^ 
;g.®Ci-^<X7^Jl'i'*2y^«±®7^JV 

[0026] CO^^^K^S^^rV^-F-'-^X 

■clifiJb, ■e®iLSBS«®%it*«l»*^^'^*'*^^'^ 
Ufcfc®-C4)S. 
[0027] 

«188%^St^fc«>®-C* 0 . 1 4 © 3 0 «i3 

Sffl-cSiWi^BS-r^S. l3«a--'^•?^:7^^^f■^^* 
h^>y;^fTl. T2«:J:0. SA;^'^>f-i^ 

©tiffiS!-'^ 7 TlfiSSA P 1 *«fiEl/. =" V^v-^'C 

*>*-F®£«^toIilffil SiD-'-:?^:? ^ Ji'i' 1 3*5 
H h ^>XCT 1 i©lffl-C©fflaiJS* 

K-C« -e©«a»«.'^.*«E^'f 2 ©itt«« 

E®4«.-iSMP (12) tr*. ±ia*1±.-^,MP». ± 

>f'>1>-C2. C3K:J:'5«EVd%2»-r%Ci{CJ: 
Otf ±ialg 1 ©ffifflM'^- •:> -y ritteSA P 1 I* 

±IBtftt.'#,MP®«a«»«i or ± V s ©miiKg 

iBtsns. ±ia2-5®aEiB»»ffi*®ii^"^<^**/ 
itSiE^S 10, 1 1 Ot#6n5. ±SiM 1 ®fflffli 
y r JiHiSA P 1 ©a:^)W±iB='*>*- H H -7 
>;^CT 1 ®®2®^iSi t.T®«^W4*5J:t;o->^• 
X7-fJVi'13«:fi^i^3*l*. h5Vi>^^fT3. T4 
-CiSfiJcS nS»2 ©^^• 7 y ^Ki L-C©ffl*iiM^^ --^ ^ 
yJii»igAP2{cJ:0- ±|Ea-/<J^7^Jl'i'l 3i± 
iB«iS!W4 i©iai®fflE^S*K±TS<i1ife*^^i^1* 



[°o 02 8 ] '^{CH 1 ^ffli^-cibmc-oorift^B-r-Sc 
jja=i*>*- Fm*^ai@ii8i 5«-<>-'-«-f lasss 

jjamiEM-f v^'!- if 2®3*>*- F«E 

vO»ffl*«)EvU. vV. vW«rfflU-C. 

(1) 

ttWt, il>r>■t^C4. C5. C6. C7K<fc*)»E 

■rsciccfco^en*. c®i#mEvi«. 



C8) 



13 
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14 



vl =Cx/ (CX + C7) * (vU+vV + vW) 
= k* (vU + vV+ vW) /3 
= k* vO 



20 



C4=C5=C6=Cx. k=3*Cx/ (CX+C7) 
[0 02 9] ^/c. ±ia^i»W4{C*^*^^>mEv5«, 

±MEm 1 <Dtaffi^^>' -jyy a p i ©m*% v 2 , * 

v5=v2-v4-v2-v3 

cc-c. mffiv3^imEv2Cc^->'^•;^7-^J^^l3cD 
(c«59a**^t:r/c?g5&<b/:i:-:»-Cl^S©-Cv2-v3. BP 

v5 = f*v2 (f : J^-(J^7.y ^)\^^tLX<OBM^ 

a) 

v6 = v5/k 
<btt^o */c. v2^ V 1 =K* v07&^e> 
v6 ^ f 5l« vO 

i^j:^„ ip^. mEv6»m)EvOK:»ror/^-<^^•;^7 

^>ii/^;!)^jl$n/cJ:^^c!|tti^}^oc<bOc^f€>c item 
mE^^>>'^'-^2<Dtti:fj^vU. vV. vWCD#^ 

tcn^>^-KmEibt:enija5n^o fi^-^^tr. 

mE.^m^mU\. M2CCJ:^mEvO. v6. vT*^ 

[0 03 1 ] ^2»±ian'=t>^- }rmEM9M^(om 

iUT. (a) ^^>^>'-3?iEl3§8CC<i:«9^^*re3ffi 
mil)^5CC*5C:r-5):3'=t>^-FmEvO. (b) 1 
tc*jt:r^:3^>^-F«Ev lSLCJfawN-x:7^;U^ 1 
30tB;^mEv 3. (c){3:mEv5. ( d ) 

n 3 ^ - >CDn ^>^- F^E V 0 {C^-r ^iSJff^ 
;S:^trc>^<. ±ia^l*J<J:a^^2CDtBfflli>>'5':7Tit 

I^v2. v3^v4-CA€>o m2 (c) tC^sl^T. ± 

lamEv 5*s±iamEv i i.cimvx^^^^<:^y ^^^^ 

t^xb^^bn^fcn^^^-* F^EvOtc^filfflci)n 
^>^-FmEv6^SUiAC^C<i:tCcl:-^r. >f>/^''- 
^filjf1^K:J;«3^^-rS3*>'t- FmEv TomEMt 
5i^2 (d) K:^-r<fc^tc. |i<RHtr(Dn^>-t- FME 

[0032]®! 4a>fi^*Wi©m«>/c2s?>K:. 02 0 



(2) 



(3) 



:^^^n'eiav3. v4<bLT. 

(4) 

1055$ [0 03 0] C<D^?fm3^>^-F F'7>;^CT1© 
:&ffi||lC0^^'C*-2>Wl . W2. W3<D^i^Nlill 
2 <D#SW 4 (D^HN 2 i <Ott(^ J: D IfUS 5 tlTME v 
6<b3Q:&3:r5. Nl/N2= l/k6tT*5<C<i:iCi: 



30 



40 



50 



(5) 

(6) 

^r3^>^^FmE^«i*i'f^S3CC^-ro (a)»>f 
- ass 8 tci: «3 Ife^-r 3 fflmSMS 5 k:*5 W S n 

•tV-^r- F^EvO. (b) 53:^1 K:*50:f6mEv2S 
C^^^Ev 4 . ( c ) «^E V 6 . ( d ) tiffl^lSu©^^ 

F^Ev 0 tffl«tl^©:3^>'=e- F^Ev 
i>o :*:^BJ-C«. a->'^*X•7 1 3^ffil^'Cr3'^:> 
^°--FmEOffl«^tf^/cd&. S2 0 (c) &C^L/ci: 
^ 3&mE*M«:^l:r ^ C t *^^cC^o 
[0 03 3] CCr5*. ^iit^<D^^^^^:^y ^^^^2 0^ 

l?Xtc<fc2>n^>^- FmEfflfllSPC^ttfP^rlJiBJ-rS^btO 
T$>^. Sicfca^r. (a) F^EvO. 
( b ) \tmi <0&&m^^^i^^^^ 4 . ( c ) 5*[5j 0 
<^Ev5-C&»3. (v5 = v2-v4) T^a^tl 
^„ (a) r^L//cn^>^-FmEvO(D:^#3«ia 

ofcilR^-r-So C<DitmEv4^i0 (b) (DJ:^Cc 
(a) omB^cu-^^y^y -1}^^^ 1 3^3iL/tiK?f^i^c 
-5, ^^^oTmEv5^i (c) tC7j^'ri:^«:ii5SA^2CD:^ 

SSW4tcEn)jn$ti. n^>-=e-- F««mEturi!i<c ' 

c(Dt^h^ytyy^^T3. T4i)^f^tj:^mmm^'^yy 

r tfili^A P 2 5&^ffi:^t-^mE5^ ± 1 (D:^^ $r<fcc>/c 
jb, s 1 (ommn&y s ©At $ i J':i±*4^^i^ititj 

[00 34] ;X^S50ti^^CD«^CCj:^:3*>^- 
FmE^^^OSftf^^t^B^^-^^o SCCfcl^r (a) {in 
F^vO. (b) 1 Q<D^^m(<ci6li^ 
mEv3. (c) (ileIG<mEv4t?*^. (a)r^ 



(9) 



f 



15 



C(^i:#mEv 3»ia (b) (C^*r<t^K: (a) 

^m?^.mE<ii^2{§tc-r^i^:^?&^*^^ b^>i^x^T 

[0 03 5] C(Di:^tC>f>^^-^3?)^^-rS=i^>^ 
- PmEi L/-C<D±iamE V 7 (T^fiS^tiiJ^^-r^/cJ?), 20 

[ 0 0 3 6 1 ^j:*5. i^±OiJi^t?». :3^>^-- 

^m-Wi^^ 3tBi^^m?sicc«jgit3n^sE^^>^>'*30 

Vcm= (-Zc i n/ (Zc i n + Z 
[0 0 3 9 3 cn<fcO. IF.Jl^liJC0:3^>'^:--FmVc 

m {^cmmsm^ (fymmrnt^"^-'^^^ ^^^^ 

FmEVcni©«I«liail'&iii<-r^>C<b5^>5'Clr^>o tS^ 

/cB#<D=J*>^-FmEcDli««!i^^>n^- ®k:*50 
r. (a) tim(iX7^^:;7*tc^f&^l:Lrcr3^>'t--Fm 
ffivO (b) »±ia:3^>'t-^FmE^ffl«-r^fcJ5 40 
(DfiHRmEvB. (c) (7) iti^vO^cTLP 

(c:t@^-r^1fmft^0n^>-^r-FmEv7. (d) 
^;U3i©Jiigm!m4^?r:OTC^^o H ( b ) <i:0 ^ 

#O0,^CC*slt'5mE<«^5&iA^t^^K:*ri^'C. ^-f^^ 

Bm^yb^ < ^coTi^-So cnccjrofflft^omE^ft 

0(c) Cc*>C:r^mEA£-^Ji3&^^*«^ :7-f;l'dr<D;WR*s 
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1 3<D;>Cl^:«)^i'<^>^^^^'&>'^-^ FmEWJ 

m(0m(>cnxr^. cn«LISN (Line imp 
edanceStabilization Netwo 

rk i^m^sKssa) tmtn^^(ov^^me^2 

ir-^-r, ±iBL I SN2 l{*^ltfc^<b<DPBltC^>fc:--- 

^^xze^fe^o-boT'^^o ccT^B^^fsmtc-r^ 

/cJjf>K:n*>*-F«E«Il£SM3:&5±iaL I SN2 1 

[0 03 81 07»06©lel!JSC>^^. n^V^-hm 
E1iflllHlK^^t^n^>^- FOlHililSS^^^fi^^c* 

x^j|^Tia$nri^6o ccr. z c i nii±ia?^^>f 

>f-:S^>XZ l-Z3Jta'±iaLI SN2 l(D-^>f 

zcou t«±iat^M'r>f^^>^z4. zbcomn 

zJ^>^-- FMEv 0 i±iai«i^^M3-C?|iI^$n^:3 

FmEv c m<DmmmT<ojL^t^^^tii>. 



cout) ) *v0*TLP (7) 
i:mWrri>t. (d) Cc^*r<J:^tc. a>-/>-x:7^;V^ 
^t<^cacDt?. (a) (D<t:5^j:X^-^-7-|£;^<D?M^^c 

o*Tcpoii5)i2gRSi^*«^^ 5sme«jtcz c i n^Z 

cout ;§r3tiafl^«:?^fi£'rSt^l5=J>7^>1^^^?J^*^^^ 
[0 04 0]^m©BJ^^3. ^9l3:r3^>*'-FmEli 

ffista^n^v^- Fmsfeffl^^^i OTo^^iiJSs « 
±iB3fflmEM>f>-''<'-^2<Dffi;bu. V. wi±fatii 

»PE>!)^±iafli«lPlii§3^^^^^^o n^>^-Fm 



(10) 



17 



10 



C 8 ©3*>*- H h V >;^CT 2 ©«»W5 O 
>';;^ C T 2 ttitBSffSa-f f 2 ©ffl;^ffi^^U - 

- F«iife I c 1 ±ia««E I c 1 «±ia3 ti 

I c4 = a* ( I c 1 - I c2) 
a = Nl/N3 : ^Sttt 

[00421 ±is«iife I c Aitm.K.±MSMmwmmm 

AP3K:<tOit*i5nai*Sn4. ±K««*«8P«««^ 

I c5= (l + iS) * I c4 

I c3= (1/ <l + a*(3) ) *I c 1 



2000-20 1 044 
IB 

igW 6 1 eSJfiieP E «:<6SiSa«)iC f= ■< * 'J > i^"*" 

[004 1 1 ±iB3*>*- F««««lHlK®SWfr 

SiC?>», 0it"©mifel c2?:ffi(R^ (ffl^a^'EV 

*-Fmflfe) tvxum^cb-c»>h. c2* 

jJB=i>f=>-9-C8%ab-C. y-f=r-F:/'J '^5^11188 

I cSifi99USti. !|Smflqcc±l23ffil^««St)'^^*T' 
3ity3^:>*- F«St%A«i(cjq>iHl-r5C<!:*5-ctS. 

i¥»fflii>f^%siw-r * t . ±iaiii«sa I c 2 * I c 1 K 

< $i)®t- 2.fcist>iC, JilB3*>*- F F -^V^^CT 

2«msK I c 1 tnm. i c 2 i©M (6P%. mm.^<om 

jSCCta^-r*) «:19«iUc«SI c4*««W6«:ffll-> 



(8) 
(9) 

58SAP3©W:^mjSl c3it&iVv>V>^i'T^- 

<omm^i^'< > i -r s <t ot© j: ^ * . 

(10) 

(1 1) 

(12) 



T6 



jjfei c2«m?ti c iK^K&«>. ±ie3>f=>-9-c 

8«:ai.X^txS«?iS I c 2». jtSE^ V^>-!»-C 1 
SSn&SSfe I c P n i «: D Jft«6S®-S*iiEnnc < ttSfc 

* FSiife 1 c3*s«i*il*n. 3tai^»tSjii 

C0 04 3) £t±®<i:^K:- c©^©}^SI3ictei,^t: 
tt 3*>*-FF9>5^CT2(C^g^W5. W6%(S 
A^Ci^, ji«3*>*-FS«4««&-«"2'iS«ESI« 
J:i3 4>;&l^||ll©3^iiSSS8©<4a'^«>*«^*>*'*'*'^"^** 

flt«©saEKffl^T*mijS£©i^ta*^s6i'^*^^^^ b 

$©Hl;bffl'l©SfiS«K«cg^-cS SJ: ^(cu/cc ttcj: 
0, 01 Ocp©^^^*- F F7>^CT2*J<t:y^='-* 
F«Eli«ffl®=^*^*- F F^>^CT 1 «r 1 
o©F^>^<!:L-C«t)!!Et?*SJ:^iCttl.. 01 1K± 
tan * > * - F F 7 > C T 1 RO'C T 2 «:-#{tl/ft: 

fltfi£««7n-r. ±fa3*>*-FaEai«iHi8s. ±12=" 



CT l&y=CT2401 l©J:^tC2o©7*v-f F=i 
30 iW6Kli5^^«.7*^'f F='ri©®*»/h3<t-S 

[0044] W±©J: ^«:*»i!BK:<fcn«. ±iB3*> 
FmEffi«iaK*'«^ 1 c 14WL.. ±IBa*> 

FS!3iEii«@K«- ihicmmvfci c i«:±ia« 
l^^>7^-d»©g»«88©:&-^''^''f^^^^*^<^*- ^ 
ti3'mmm,m 1 «::fri/-caEns3*>*- fs»*s:*: 

[ 0 0 4 5 1 ±u=>^>^- Y^mmmmtu 

ticti&O. y'-/x©^4J;'3it*K}qi*il-rsc: 

[ 0 0 4 6 1 ±fa3*>*- FSffitSSIillSRO 
±iE3^:>*- FSSS£ffi«lHlSSKi2«<frS3*>*- 

<b gn;^ F^bSrl^^^>Ci*5rS^.. 
[ 0 0 4 7 ] ft4B, ±SrB. F«« I 

c 2 ®amis*^fi£-r 'J ^^^s-!^^^- 

3>f^>lJ-C8«: 



50 



(11) 



19 



[00481 |iifi©je!S4 . 0 1 2 5C=i^>*- K«I£ 

^>XC T 3 tti^-f 2' t^llKT t f 

|HlSS8i?:^«^-rSiaSBSK(C»A0. SSW4«:«» 
S4aSlt«SEv5*#iSW2. W3 %/fb-CC®jtiife 

[0 04 91 -:^ 3^r>^:- F«!3S£ffl«@K{*. 

3*>*-Fh^>^^cT4%±fea?iSt^ss'ca9:w. c 20 

(Dii:S£S»8©M®«:iE9"JK:#Al/fc^i^W2. WSteJ: 

(,^*fi£*®S 1 7-CiSbfc3*>*- FSffiffiSiaKi 
Ltc FSSfeffl«@85©««%»ffll/-C«>J: 
VoOSO] C©<t9KU-C> ±iBSI«aB2 5*±ia 

jjB^^ji ^ > f - a'v ;^ z 4 Rt>' z 5 %?sn sigas^ 
%«isi|-r * c i *ir # srsit < - ' ^ <^ 

b - F i' 9 IfflCC#ffi^l>»iS-< > Z 3 4 

^ , 40 

[ 0 0 5 n ±tB3*>*- F«Eai«@K*53 

ffi«tlim5 ^«EnS3^r>*- F^SS I c 1 €r}qiS9b. 

[ 0 0 5 2 ] ±ia3*>*- F«Effl«ilS8Ri>- 
iteat^^r- F«ii6ffl«@lf5'J^!i:«i"^*='*^*'" 
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FmEfii«iiis8Ry''='*>*- FsatfflfliiiiiStts 

i2©J:^K:Sigl^nri,^SAi*, 3ffl©3£as«*8Kffi 
wa«»*<*n-en®ffl«0i8{c-c 1 o-ro'>ft < 

[ 0 0 5 3 ] s/c. ±ie="*>*- F®Effl«@»8«a 
j^fli^iaKj:^^*^^- FmE©;^^'-'^'c4>*ti£;-c 

[0054] j|ig©J^.ffi5 .013 «C©«?B©^© 

3*>*- FmiiSti«iiss<k%ws;i.-c, n^v*- f 
®jsE©^*6sjiiWiw*iao-ci>a. fib. mmo^^y 

FmEfflflllilSS»^t©^©ff5^ 1 ®^ 1 •^S^^ ^ 
ft:«>©iPJ— C. tg^©=i*> 

*- F«ife«i«@K*««9iBJ^s^^<'^^* < ta^-r^. an 

^, 01 3K:^-rJ:^«:. •5ES'f>''^-i'2©it*^ 
gg®P. N®ISfiBraKi:i>«:a9lJ«:Lft:=»>f'>-9'C3 
OfeJ;0'C3 l^MS^l^. WaVT^V-f-CSO. C3 1 

[0 05 5] c©^©J^SS5«:*sW*3*>*-P« 

«-rS<tt->^'4>©t?«^i:<, SES-iV-'-'-f 2©it« 
SB©, iai3©W-Ctt. t?«.<>f-i^>:^Z 2. Z 

3 z4. zs^^/M^-csfensm^s^r-hie^vf^v-t^c 
3 0 c 3 1 ikixh-cm^iyfhwc^sssmwsk^m 
t, ^S-rn«. :ft#iiJ-c^*-rS3*>^:-F^«: 

^»fc®-C*2>, ^_ 
[0 05 6] a^V^-F^-fXtt, 06 -CW^ 
UfcJ:9K:. ^^a©««fl'IKL I SN2 1 *»A0 

•ctissns. tjeo-c. c®*K«sT*x«> 0i3ic 

JWSatL'-C+^ft^^^^WL'. FF9 
>X5!ii:F^-C«®«RK*^*"Cfi8®-c&0, ®=>J^Fi 

[0057] ?C45. ^ifi®JfJ®l~5-C«3ffl®'f>^'« 

[0058] ||)!S®JfJ^l~5-Ctt. ^>>'^■-f 
<Dmt)ifi2 u-<;u©fc®K:oc^-C©'^fc*s. 3 U'<Jl'« 
±©^ jv©«Eai:^«: -bo-^v/^-ffc fcJiffl-cir 

[0059] 



C12) 



21 



^SKEOJlD-r S C i tc J: 0 . ilES^iSmSSlCtelt S =< * 10 
FmE©i^®i!5^^*«'^'''*<^ ^ «^ i.fc©-e. 

7 T #s©«a?.sBE*!RFSi)(cB< -rs c t < . s 

©jSifiS;^fil*t|©fc*®iES6«:ffl«SE«rJ^B£^* «^ ''^^^ 
■C». Siite«KtcteWS3*>*-H«I©«ei«^^ 

[006 0] C<omWC%i>=i't>^-'¥ y'-i^ 

•cKitm;^K^)^u. ±iail i ©^*KA>6©i[SKS 

siiiK-c^fe-r%3*>*-F^'fx*ffli^-r%fe©-c 20 
feo-c, ±ieS2©^tfe^Ki:ai«it«:Sigi-r*?£^« 

SiaSfe®8©5«®'«^a9iJ(C#A3n/c^ 1 ©« 
mtctii^m 1 <D«lSSf{Cl»«WK:ie^3 n/c*2 © 

FSE«ltil*©*^'5©=^*>*-" I-'^IS*^ 1 ©'^•:' 7 

2<D'^vVy^WLm^. ±ia»l©^-5^7T*StS 30 
2 ® 7 y ©ffl:^M?:±f 2 ©^SIKepfln-T 

FSS®»Sjfi^»%«'®i'*'*«t 5 (cofc© 
r /■! 7 T ^fswSiimE^ltsittiti < -r * c i ft 
< . it^®^fiB^»^£Pfll©fc^i)©iE^ii^cS«mE%J^fi2■^■s 

-FSE©iS5©?Sfi£^©«i^*:«lW^«et''^2'. * 
-€-©^l©«i»*2fflKa«{)fc/jNfl5©«>®4 

[0 06 1 ] C©«W«CC^i>='*>*-l-'^''^ 

Rjjsa®*^6©5;Eis^:^*^i©^»*® 

■cB«S:'JK:^»U , ±ie^ l ©^8^*S*> 6©itiiSE« 

sdss-citi-r -5 3 * - H -< 
«,^T, ±gaS2©^»!*s<!:®«f't*s«6-r«?i«E« 
K©staKayij5c#A3nfcip i ©#^gpiffl«3*> 

FmaS*fife-rm2©#«li±iBI^ l©^^Sf*$J:t>' 

^2 ©#«{cfiaE«fl«iKfe^sn±sai£aE«ffi(c«*-r s 

3*>*-FSSfet±Sa««3*>*-P«*'5^®^* 50 
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t^ffi-r*ll3©#«l<!:*>e.«t*3*>*- F F7>X. 

±ia^ 3 ©iii^©«jiS*»i"S-r ss^Jati*®. 
if^miM^i.. uesifeJi«i*e©ai:^j?r±i2ffl«='* 

^:JIll$il-r.&J;'5tcl./i:©-C. 
^:>^-FF9>X^«A-r^«^%SfB0-C, 

F«ife©P$«**'5I«6i 
[0062] C©l6IB«:#S3*>*-H''-f^ 
jqiSIl^SS*. ^£iiiE«aSl*»6©3gatS*«:IBl<J^»^® 

vrnMrnt}!^^^^- ±iB»i©^»!*a*^'=©s?«* 
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